BALL AND ROLLER BEARING 
DESIGN LIFE FOR ROLLING BEARINGS, HOURS! 


HOURS 
TYPE OF SERVICE (90% life) 


Infrequent use—instruments, demonstration apparatus, sliding 
doors x n 


500 


500 to 2000 


Aircraft engines 


Intermittent use, service interruptions of minor importance— 
hand tools, hand-driven machines, farm machinery, cranes, 
household machines : 


4000 to 8000 


Intermittent use, dependable operation important—work 
moving devices in assembly lines, elevators, cranes, and less- 
frequently used machine tools 


8000 to 12,000 


12,000 to 20,000 


8-hour service, not fully utilized—gear drives, electric motors 


8-hour service, fully utilized—machines in general, cranes, 


blowers, shop shafts 20,000 to 30,000 


24-hour service, continuous operation—separators, compres- 
sors, pumps, conveyor rollers, mine hoists, electric motors 


40,000 to 60,000 


24-hour service, dependable operation important—machines 
in continuous-process plants, such as paper, cellulose; power 
stations, pumping stations, continuous service machines 
aboard ships 


100,000 to 200,000 


TARLE 12.3 
SINGLE-ROW, DEEP-GROOVE BALL BEARINGS 


From Ref. (12.14). Basicdynamic load rating F, is for 1 million revolutions (mr); 90% of a : 
group of bearings should last longer than 1 mr. with the rated loads given. The speed limit 
given is approximate for oil bath lubrication; for grease, use $ of these values. More detail 

in catalogs. Factors limiting speed include lubrication, fit, dynamic balance, vibration. It is 
possible to exceed the specified limits.!!2.!*! Higher speeds can be obtained by oil mist 
lubrication, by circulating and cooling the oil, or by cooling the bearing. Consult manufac- ' 
turers. 


200 series (200-222) 


Limit 
rpm 


1,400 
1,680 
1,960 
2,340 


2,750 
3,660 
4,850 
5,750 


7,040 
97120 
10,700 
12,400 


14,100 
16,000 
18,000 
19,600 


21,300 a 
22,900 7. 
24.700 

26.400 


29,900 
31.800 
35.400 


judgment. For example, for shafts connected by gears, multiply the com- 


puted values of F, by a service factor as follows: 2.4) 


tors, 


ric mo 


elect 


Rotating machines, no impact 


. 
, 
. 
> 


1.1 to 1.5 
1.3 to 1.9 
1.6 to 4. 


t, hammer mills, etc., 


impac 


th pronounced 


ines Wl 


rotary compressors, etc., 
Reciprocating machines, 


Mach 


TABLE 12.4 DIMENSIONS OF ROLLING BEARINGS! 


This table does not give all standard dimensions. The maximum fillet radius r is the 
maximum radius at the shoulder on the shaft which is cleared by the corner radius on 
the bearing. Conversion factors: 0.03937 in. mm.; 25.4 mm in. 


OUTSIDE ee WIDTH OF Sr kaa 


300 200 300 
Series ra Series Series 


TABLE 12.2 

THRUST FACTOR FOR DEEP-GROOVE, 
SINGLE- AND DOUBLE-ROW BALL BEARINGS 
(F: = thrust load; F, = basic static load rating) 


F,/F, 0.014 | 0.028 | 0.056 | 0.084 | 0.11 | 0.17 | 0.28 | 0.42 | 0.56 
C, 2.3 1.99 1.71 1.55 1.45 | 1.31 | 1.15 | 1.04 | 1.00 
Q 0.19 0.22 0.26 0.28 0.30 | 0.34 | 0.38 | 0.42 | 0.44 


FLEXIBLE POWER TRANSMITTING ELEMENTS 


INCH OF WIDTH, LEATHER LTS 


For belt speeds over 6000 fpm, consult a leather belting manu- 
facturer; f is the average thickness of leather belting. 


zuzle-ular [er | ar Ju | er [ae | 
foe | Medi Honor | Ligh Medium Heocr Medium] Hee 
12 1.5 1.3 2.2 2.5 2.8 


* For belts over 8 in, wide, add 2 in. to the minimum diameters 
** For belts over 8 in. wide, add 4 in. to the minimum diameters 


TABLE 17.5 
ARC-OF-CONTACT 
FACTORS, a0 


: 


ES 


electric motor 
Squirrel cage, 
compensator 
starting 
Squirrel cage, 
line starting 


8 
3 
$ 


Any except 


HORSEPOWER CONSTANTS! 7.1% 


See equation (I) for the constants a. c. e, for a B belt. 
Minimum D, is the smallest sheave pitch diameter that should be used with that section, 
If a smaller sheave is used, short belt life should be expected; 7. in inches. 


Beir Pitch Belt Belt Pitch 
Length No. No. Length 


Rated hp. 

Constants: 

a = 2.684 

b = 3.326 ` c= 38.819 
e = 0.0136 j e = 0.0416 


Varies by 0.2 in. -2 in. Varies by 0.5 in, 
from 2.6 through 6; from 13 to 16 in.; 
5.2 im; then by 0.4 y E z { then 18, 22, 27, 
to 6.4; then 7,8.2, E M s 33, 40, 48, 58 in. 
9, 10.6, 12, 15, 9.4, 11, 12.4, 15.4, 


18 in. 18.4, 20, 25, 30, 
38 in. 
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quite Y 
literature, with the most attention to Refs. (17,1, 17.11), and are primarily for V-b« 
but they may serve as u guide for other transmission elements. 


Rpm of Small Sheave 


1 2.34 6 810 20 30 40 60 80100 200 300 500 


Design Horsepower =(Transmitted Horsepower) (Service Factor) 


FIGURE 17.14 Belt Sections from Horsepower and Speed. The design horsepower is 
equal to the transmitted horsepower times the service factor. The solid diagonal lines are 
from ASA ¡17-11 the dotted diagonal lines closely agree with more than one manufacturer's 


catalog. (17-13 


JOURNAL AND PLANE SURFACE BEARINGS 


TABLE AT20 DIMENSIONLESS PERFORMANCE PARAMETERS 

FOR FULL JOURNAL BEARINGS WITH SIDE FLOW 

Courtesy Raimondi and Boyd und Westinghouse Electric. Values of A,/c, for optimum 
bearings, maximum load and minimum friction, respectively: for L/D = ©, 0.66, 0.60; 
for L/D = 1, 0.53, 0.30; for L/D = 0.5, 0.43, 0.12; for L/D = 0.25, 0.27, 0.03. 
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FIGURE AF 16 Typical Viscosities of Oils. For ring-oiled bearings, usually SAE 20 (or 
the equivalent) or lighter. SAE 70 and chart paper by courtesy of Westinghouse Electric 
Corp. Dotted curve U is for a high viscosity-index oil, Uniflow—typical test values, 
Standard Oil of N.J. Other data from The Texas Co. On average, an SAE 10W-30 oil p = 0,03 lin € = 3734 in-Ib/Ib-^F, pe = 112. 
has a viscosity a little lower than SAE 30 at 210°F, a little higher than SAE 10 at 100°F, 
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Minimum-Film-Thickness Variable, ho/ c, (dimensionless) 


CLT LLL LLL 


0.40 0.60 0.80 1.0 2.0 40 60 


2 i > 
Bearing Characteristic No., S = ( 77 > (dimensionless) $ 


FIGURE AF 17 Minimum-Film Variable vs. Sommerfeld S (with Side Flow). (Cou te 
Raimondi and Boyd"?! and Westinghouse Electric). x 


FIGURE AF 18 Coefficient-of-Friction Variable vs. Sommerfeld S (with Side Fk 
(Courtesy Raimondi and Boyd"?! and Westinghouse Electric). 38 
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ient-of-Friction Variable, fr/ c, (dimensionless) 


Ti) 


—————————————— '"'" '—— 
180° BEARING, CENTRALLY LOADED, WITH SIDE FLOW 120° BEARING, CENTRALLY LOADED, WITH SIDE FLOW. 
Courtesy Raimondi and hoydt . 1 and Westinghouse Electric. Values of k. e, for optimum Courtesy Raimondi and Boyd'''-"! and Westinghouse Electric. Values of A/c, for optimum 


bearings, maximum load and minimum friction, respectively: for L/D = co, 0.64, 0.6; for L/D kee kas te e 
de " à d - 0.4; for L/D = 0.5, 0.38, 0.28; for L/D = 
for L/D = 1, 0.52, 0.44; for L/D = 0.5, 0.42, 0.23; for L/D = 0.25, 0.28, 0.03. EA e c iil ed af tne bearing est rch A s eed Pi. t 
ine 


